Introduction
Non-shrinking polymers are desirable as encapsulants for strain-free packaging for electronics. Ring-opening polymerizations of cyclic monomers such as lactams, cyclic ethers, and cyclic oligosiloxanes have proven an effective strategy for reducing shrinkage.' In this report we examined the loss of volume during the ring-opening polymerization of neat 2,2,5,5-tetramethyI-l-oxa-2,5-disilacyclopentane 1 to give poly( 1,2-ethylene-bis(dimethy1-siloxane)) (Scheme 1). Monomer 1 is under sufficient strain (8-12 kcal/mole) to permit its facile base-catalyzed polymerization to afford high molecular polymer.' Monomer I was prepared by hydrolyzing and condensing either 1,2-bis(chlorodimethylsilyl)ethane or 1,2-bis(dimethy1ethoxysilyl)ethane (Scheme 2 ) to give a low molecular weight oligomer. Pyrolysis of this oligomer with potassium hydroxide at 280 "C afforded the cyclic monomer in good yield (60-70%). The ease with which the oligomer can be converted to monomer also led us to investigate the potential for recycling the high molecular weight polymer (Scheme 3).3 Polymerizations. Polymerizations were performed in 5 mL graduated cylinders to facilitate measurement of shrinkage. BudNOH (0.5, 0.1, and 0.05 mole %) was added to 1 to give a final volume of 5.00 mL. Volumes were measured immediately after a rapid agitation and again after -150 hours at which time samples were removed for molecular weight and spectral analysis. A subsequent series of polymerizations was performed in sealed I O mL graduated cylinders equipped with ground glas evaporation.
Pyrolyses. Polymers (4 g) and potassiu in 50 mL round bottom flasks and heated to 2 distillate from 110-120 "C was collected and char gas chromatography.
Characterization. The presence and re1
analyzed with a Hewlett Packard 5890 Series Selective Detector. Molecular weights were Waters 150-C ALCIGPC using polysty characterization was achieved using a Perkin Elmer 1750 Infrared Fourier Transform Spectrometer and 300 and 400 MHz Bruker NMR Spectrometers ('H, "C and 29Si).
Results and Discussion
Ring-opening polymerization of neat 1 with tetrabutylammonium hydroxide as initiator afforded poly( 1,2-ethylenebis(dimethy1-siloxane)) within a few hours. Polymer molecular weights obtained with neat monomer (Table I ) were somewhat higher than those obtained by Suryanarayanan' in tetrahydrofuran. As expected, the molecular weights were inversely proportional to the concentration of catalyst.
Polymer Synthesis. Shrinkage was measured based on changes in volume observed with polymerization of the neat monomer. In all cases, volume losses between 3.3-4.7% were observed (Table 2) . Polymerizations performed in sealed containers resulted in similar shrinkage values suggesting monomer evaporation is not a significant contributor to shrinkage in this system. This amount of shrinkage is similar to that exhibited by the ring opening polymerization of cyclic lactams (3.4-9.6%), but is less than observed with the ring opening polymerization of octamethy!cyclotetrasitoxane (-1.77%). 
